Molecular mechanism of kininogen deficiency in brown Norway Katholiek rats.
1. The Brown Norway (B/N) Katholiek rat is a mutant strain of plasma kininogen deficiency. The plasma of B/N-Katholiek rats was shown to contain only 3-5% of high-molecular-weight and low-molecular-weight kininogens (HK and LK) of the normal level by specific RIA, and 30% of prekallikrein was detected by amidase activity. However, HK antigen in the liver microsomal fraction of B/N-Katholiek rats was about 60% of that of normal rats. 2. In this paper we compare and discuss synthesis and secretion of HK and LK by primary cultures of livers of deficient and normal rats. The deficient hepatocytes could synthesize HK and LK in the same way as normal cells but could not secrete mature forms of HK and LK in the medium. Examination of the subcellular localization of the mutant HK in the hepatocytes showed that a larger amount of mutant HK antigen, compared to normal rats, was found in the 10,000 g fraction, which is rich in lysosomes, suggesting that the mutant HK may be transported to the lysosomes. 3. We also analyzed sequence of the HK cDNA of B/N-Katholiek and B/N-Kitasato rats and found a point mutation of G to A at nucleotide 487, which locates at the heavy chain region of HK and LK. 4. We constructed five expression plasmids to transfect COS-1 cells to examine HK secretion. COS-1 cells transfected with the plasmids containing the G to A transition could not secrete and retained HK, while those cells transfected with the plasmids containing normal G released HK into the medium. 5. These results indicate that a point mutation G to A at nucleotide 487, resulting in an amino acid transition from alanine (163) to threonine, is responsible for the defective secretion of HK and LK by the liver of B/N-Katholiek rats. We also discuss other cases of secretion defect of plasma proteins reported in the literature.